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1. The following information is furnished in ae - your letter, 
eubeert &s above, dated 22 September 1960 


Be A i hn het at dnl ec, A sumary of AFD 's 


- presentation made to Serospace industry executives on Us Sep 1960 is 


@during the briefing, it does include sufficient data without impairing 
_ the intent or substance of the briefing itselr, | | 


attached. It should be noted that this briefing was given from noten, 7 
Although the attached summary does not con contain technical details presented — 


coe 


b. Were the sans systems presented to industry approved programs or 


systems under study and consideration? The briefing included discussions 


| Of Which eevee space systems end systens under study end analysie, many 
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Of which have been previously discussed with the Congress. ‘The status of 
the systems discussed at this briefing is as eda -< 


Positive Control Bombardment Syste ss sBtudy to determine | 
| : feasibility — 
‘Operational aint Satellite System apap Component Development 
Satellite Maintenance and Repair Techniques _ ~Study _* ae 
| Military Launching Vehicle Systens a ~Study and Applied Research 
Defense systens | 
san 2 a a | rt esta 
Orbitel Interceptor |  eStudy & development of 


Components & techniques . 
to define concept & 


| | determine feasibility . 

Nespone pads ice | : ; | ~Development Plan 5 

epee e. = Recomended to D.0.D. 5 
Study eieens ) 18 DEC 1995 -Studies 
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| Co Any additional coments we might have as to purpose of this | 
briefing. Objectives of the briefing were: (1) to provide guidance to indus. 


quality of contractor proposals by informing them as early as practical 
ebout the systems and research in which ARDC is interested. = 

d. A list of the try representatives and the agenda for the 
meeting. See Attachment fo, ~~ a a | 
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SUMMARY/EF AFBMD 
PRESENTATION TO INDUSTRY 


14 Septeuber 1660 


i.  INTHODUCTION 
il. FLANNIRG APPHOATH 
LI. DiWZLOP:EyT FRILOSOPHY 
Iv. SPAC® SYSTEMS _ 
‘A. Fos stave Control Bombardment Systen (PCBS) 
‘B. Operational eacdaieeet setellite (WLAG ) 
ee vatellite siairitenance end Popair Techniques (SMART) 
D. Hl itary Lounching Vehicle Systen (PHORNIX ) 
3. Defense Systeus | | | 
F, Wespons Test Surveillance (VELA) 


G. Study Requirenents Progrem 





This document contains information affecting the nationg! defdnee of the United States within the meaning of the Espionoge Lows, 
Title 18, U.S.C, Section 793 and 794, the transmission of which in any manner to an unauthorized: Person is prohibited by low. 








SUMMARY OF BRIEFING 0 INDUSTRY 
—_ 14 September 1960 
| Colonel Ray E. Soper, Assistant Deputy Chief of Staff for Plans and 
| Operations, AFEMD, chairea the meeting Which opened with introductory : 
vemarks by General Powell, Vice Commander, AFEMD; and Mr. Ivan Getting, — 
President » The Aerospace Corporation, : | 
I. INTRODUCTION 
General Powell ; Vice Commander, AFBMD | _ 

| | Traditionally, industry has Pieced together random bits of 
- information in an effort to predict the Air Force | research and develorment 

future. rp sure you agree that it is far more practical, economical, and 


corporate effort. : 
| 2. To provide direction to you tos industry Supported study | 
and research. : . 7 | | 2 
| 3. To increase the quality of contractor Proposals. 
AS @ background for today's Presentation, the history of BMD yas 
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Problem ARDC has peotranices and new has _ three development divisions. 

' Maregement, as well as the rate of advance of technology, has become 

& pacing factor for development. These facts have ‘caused a transition 

from the prime contractor concept to the present associate contractor — 

concept. ‘Single contractors simply can no longer be the best qualified 

in all technical areas. To shorten weapon systems development time, 

have adopted the method called concurrency, [To be successful ; ‘this | 

method required People well qualified in systems integration - We solved 

‘this Problem initially by contracting with STL to provide this integration - 

capab ility. Recently the Aerospace Corporat ion was createg to continue 7 
Providing the elite technical ass istance required to develop future 

_ Space systems, | - 

| To manage this effort, ARDC has & nucleus of highly ‘siti 
qualified Officere ‘ho, &s decision-making managers, are Tesponsible for 


and look forward to wilcises with you in solving the ‘ead ‘problens 
of military Space systems development . 7 | | 
Dr. Ivan Getting, President, The Aerospace Corporation 
Within the "Principles of | free enterprise and competition > I. 


support of our aeveranr and, Pertioularty in this case » the Air Foree_ 
; fetes, 
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Ballistic Missile Division. It is certainly the intention of the | 
Aerospace Corporation to seek the most intelligent and effective means 
Of being of help. As a young organization, ve would like to ask your 


assistance, your advice and the guidance you feel we should have s0 


| that we can Serve not only the Air Force directly, but industry as well, 


fully confident that the Aerospace Corporation will Provide the functions 
its originators hoped it would. i am also proud of the Pact that the 
momentum S@ined from our Predecessor, STL, has permitted us to partici. 
pate in today! 8 presentation. : | 


‘TI. PLANNING APPROACH 7 


Lt Colonel Carter, Deputy Director Advanced Systems Plans ¢ Analysis 
Directorate ee 7 oo | —: | 


The early potential of space as a medium of operation has 


‘Gained increasing acceptance and support. This has resultea in part 


fron recognition: of the relationship between space systems and our present | 


deterrent force. Roth SAMOS and MIDAS: provide information we can not 


Get in any other way. ‘There are many ways in which space can contribute 
to our military posture and deterrert. _ Possibilities eande from weapon 
delivery by satellites to the possibie eventual use of the moon as a 

military base, ‘our purpose here today is to discuss these possibilities = 


end to indicate what our thoughts are in regara. to their feasibility, 
| usefulness » and desireability to the Air Force. I would like now to 
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Cutline the steps we follow end the criteria we consider important in 
selecting and initiating the development - 


of a new Byster ° | 
Mission catagories we find useful in our Planning effort are: 


Ballistic missiles ce under development and several future ballistic 
missiles and Bpace 6ystems are under Consideration. We will discuss 
| One possible space systen in the offensive cstagory with you later in 
the program. 4. | - | | | | 
Defense is & catagory where immediate exploitation of Space is possible . 
_ MIDAS is &h example. Another possible defensive system is an orbital 
defense system. If it can be attained (and we don't know yet vhether ib 
can) a Space system for active defense against ballistic missiles coulg 
be a mst important deterrent system. oe 7 . 


exploiting Space for military use. SAMOS snd ADVENT are examples. 
In addition, various test and support missions are necessary to 


extend knowledge and Prove important techniques, Examples of systems 


SOAR Program. DISCOVERER supports both the SAMOS ana MIDAS Systems by | 
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ation of a manned hyper-sonie ¢ glider at orbital speeds and conditions. 4 

- New systems. are evaluated in terms of meeting specific operational 
requirements OA ‘conceptual design is often necessary to define all the 
technical requirements for system development . 


New technology may be required. The increased cost for new systems, 


in both man-power and dollars ’ places the highest preniun on selecting 
the proper system for development from the many possibilities ‘that exist. _ 


Elements of selectivity are based on “the threat ; technical feasibility, 
cost, relative operational capabilities and timeliness By , 

After systen selection a development plan mst be prepared. This 
Plan includes all the aspecte of the program’ necessary to achieve the — 


end objective—system description, technical feasibility, cost, schedules, 


facilities » and even the development pereonnel requirements ° When the 


development plan is complete ‘ approval must be obtained throughout the 


| chain of command. When the system is approved > it is transferred to one 


of the development organizations and the familiar process of RFP's, work | 


Statements » valuation of proposals » and contract award begins. 


III. DEVELOPMENT PaILOSOPRY 


Mr. Donovan ; Vice President, ‘Technical, The hetoecace Corporation ; 
THE RISE AND DECLINE OF THE U.S, MONOPLY on DETERRENCE 
AS we enter the era of fully operational ICBM's ? it is essential that we 


assess the manner in. Which the developaent of these weapons *y the Soviet 


e's 
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range ballistic missile, and their clear demonstration of this capability | 


ee: :- |; ore 


Union has eroded away our superiority in deterrence; | Clearly in the 

period from 1945 into the early 1950's when, only the United States hea 

a significant nuclear capability we had an effective mondlopy on the | 
ability to deter major wars. This monolopy began to erode with the first | 
Soviet nuclear tests, but we still maintained an overwhelming margin ° | 
of Strength for deterrence, This was achieved through ‘the combination 

| of a superior delivery capability with an improving -Air Defense system, 
With the. development by the Soviets *: however, of the world's first long- | 


by their orbiting of the worla's first artificial satellite, our super- 
lority in deterrence droppea sharply. - 

| In particular it is essential to recognize the enormous pos- 
s ibilities that the development of the ICBM Opens _ an ageressively-minded 





nation. Never before in history has & weapon been developed which Offers 

Such potential to-a would-be world dictator. Let US examine briefly 

the manner in which an aggressor might plan to use ICEM's. Quantities of 

ICEM's that would require an effort small by comparison with that Hitler 

expended on his: Air Force could deliver multi-megaton warheads on every | 

important target in the United States within thirty minutes. While the | 

Soviets have not officially announced = aggressive policy in the use | 

Of their ICEM's they did in 1958 state their pre-emptive war philosophy; | 
a concept under which they would propose to shoot first on the basis 7 

| of Supposed intelligence information on our intentions used as an "excuse" 


for an aggressive attack. It 1s apparent that the United States should try 
to regain Superiority in a new deterrent approach, It would be desireable, 
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for example, through a combination of revolutionary new weapon 

| systems to get | back at least part of the monopoly in deterrence 
we had from approximately 1945 into the early ‘50's, This is 

& very ambitious Objective, ana even with our enormous Yesources o. 
81 scientific ekills,may be unattainable. Nevertheless » the 
bossiblity should be explored. We should look for military 

means of stabilizing peace by introducing systems which would 





make it unattractive to an aggressor to initiate provocative acts ; 
especially extreme ones. | In particular the possibilities of 
using space for preserving peace should be implemented. | Mr. 
Donovans discussion is continued in outline form on next page. 


Technical details which begin here in the talk arc. wted o- 
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THE UNIQUE ADVANTAGES OF SPACE FLIGHT 7 
: Extremely high epee (Nuclear weapon delivery; Lee., ICBM, etc.). 
‘Extreme altitude: gives "Line of sight” to large areas, — 
Reconnaissance 
Optical - intelligence and weather 
3 Infra-red early warning 
ree surveillance 
Commm ications relay 
Navigation aids 
- Space based daretsa against ICEM's 
"Infinite’ duration (HLiminates: sustaining propulsion requireiente), 
_ THE PRIMARY ADDITIONAL SPACE FORCE NEEDS 1960-1970 
“Wea Fer obtaining adequate ‘target Location a and sur surveillance 
eae, 
High resolution reconnaissance satellite systens 
Benchmark mapping satellite systens _ | 
Electromagnetic surevillance satellite systems ice 
Methods for locating enemy miss ile launching submarines 
Means for countering an aggressor" 8 pre-eaptive ICBM Jauich, 
Super-hard ICBM bases 
Concealed strategic force 
Recallable ICBM's (or equivalent) 
| Means for deterring Limited war, 
Accurate, low cost » Low yield, clean tactical inter- 


continental Limited war nissiles 
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THE HOSTILE ENVIRONMENT OF SPACE 
: Penetrating Radiation 
. Absence of Gereen | 
Needed to support life 
Useful for generating PONS 
"Absence Of Atmosphere 
Makes disposal of waste heat difficult | 
Makes maneuvering by aerodynamic reaction impossible | | 
Conf ines flight nominally to highly predictable onpane 
Nakes return to: earth difficult 
Presence of Meteorites 
THE | SPECIAL REQUIREMENTS OF MILITARY SPACE SYSTEMS 
Continuous. Satellite system Operation essential 





Large numbers of satellites needed 
Qualifications for operational use essential 
| Simplicity of operation 
High reliability | | 
| Very low cost per launch — 
PRESENT OBSTACLES T0 THE FULL MILITARY USE OF SPACE 
Space launching costs are too high 
The life of space payloads is too short 


Means for returning fron orbit are inadequate 


- Adequate space power supplies are es available 3 
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THE PRINCIPAL TECHNOLOGICAL OBJECTIVES — -1970 


Cut space ee costs by one £0 two oe of magnitude. 

Provide solution to. relisbility problems of large, complicatea 

| space payloads . 

Provide controlled, maneuvering eisght path return from orbital 

speeds ° 

Provide suitable space power supplies. a . 

- Provide militarily effective space maneuvering capability . | 
PROBLEMS OF PLANNING THE ATR FORCE SPACE AND MISSILE PROGRAM-1960-1970 





The problems of planning of ‘weapon systems of the past indicate: 
We expect too mich progress in a short time 
We underestinate greatly: the progress occurring over 
the ones term. 
Why? 
Short term poaress is limited primarily by the | 
. technical decision process » authorizations, money, 
manpower ; strikes ; natura) interferences , 
| Progress over a long term is advanced by unexpected 
technological advances. These result from : 
Unanticipated advances in basic science 
Unanticipated applications of available Inowledge 
. Correction of- previous erroneous data ona problem 
Proper planning will enable us to achieve better systems 
in a timely manner. 
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The exploitation of the eierians capability and ‘potential could 
have been substantially acc elerated by earlier recognition 
and adequate Planning 

The Airplane | | 
1903: 1 pilot and passenger, 42 mph for 1 hour, cost _ 
per passenger mile, $25. 00 (equivalent 1959 dollars - 
approximately $80.00.) 
| Logical prediction: 7 | 
| Airplanes are impractically expensive | 
Payloads are inevitably small 
‘Uses ’ even military, will be severly limited 


Commerical air transportation is economically Smpracticable | 


The Airplane - 50 Years later - 1959 
Speed has increased more than one order of magnitude 
More important P useful life has increased by three 
orders of magnitude 
Results | 
| Direct operating costs for a jet are about. $0.03/ | 
passenger mile | ) 
EXWOLES OF FORCEFUL PLANNING 
The Ballistic Missile 
In 1945 the objectives and advantages of the 


Ballistic Missile were scarecely recognizea. 
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In 1954 the ‘Von Neuman committee established 
goals that were met by 1960 - - in all cases the 
goals were equalled y in most Substantially | 
improved. 7 
POSSIBILITIES IF TECHNOLOGICAL OBJECTIVES ARE ACHIEVED | 
Launches into space became very mich cheaper. os 





Reliability reaches levels where complic ated ‘Space missions 
can be accomplished... | 
| Payload return from space in usable condition becomes routine. 
Permits new weapon system concepts and cost reductions. 
Large power levels needed for military space missions become 
feasible. 
Maneuvering of satellites in mistartiy useful manner Sesuaee 


feasible ° 


PRIMARY SYSTEMS (Assuming a eda satellite me ial * 
Strategic offensive 
Recallable or positive ‘control ICEM system — — 
High resolution » high capacity ; strategic surveillance 
system detente | | 
Space based anti-ICEM system 
. Satellite Anspection pyaten | 
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SUPPORTING SPACE SYSTEMS ened 
Mapping satellites 
Weather satellites 
- Navigation satellites. 
Satellite maintenance end resupply 
Rescue a 
Satellite tracking and cataloguing 
SOME APPROACHES TO ATTAINING THE TECHNOLOGICAL OBJECTIVES 
REDUCTION OF SPACE LAUNCHING COSTS 
What should be done 
Make the Sediliaiae reusable 
Make the vehicles simpler 
Thereby, make them cheaper to develop, more 
reliable after development, ‘easier to eneck 
out and launch. 
HOW? - | 
Simplified, low cost, ruggedized stages | 
Booster recovery systems | | 
Maneuvering payload recovery Sveveny 


 Recoverable second - stages 
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SIMPLIFIED, LOW COST REUSABLE BOOSTER 
One Possible Approach to Cheap Reusable Booster Stage 
Ablative surface spike nozzle 
' | ; a Annular segmented combustion chanbers 
| ‘Pressure fea (250 psi) manifold | 
| Thick tank for liquid oxygen-lydrogen pressure 
facilities re-entry and recovery 
BOOSTER RECOVERY 
Desired Recovery System. Characteristics | 
Small penalty to booster performance should 
7 decrease delivered impulse less than 10%. 
~ Recover in condition for immediate checkout and 
reuse. Minor rework, at most, acceptable. 
Recovery at least 90% reliable | 
Recovery cost less than 10% booster cost 


7 Booster back on stand within one week 


CONCEPT FOR FUTURE MILITARY OPERATIONAL SPACE LAUNCHING VEHICLES 
| eam im ake Tan tae Se Stone a Rare teaser 8: 2 Cpe hess ietadataetattb ee a RaNG reget rey se 
Vehicles for transition from Ballistic Missiles to Military | 
Space Launching System Concepts 
Initial ICBM adaption 


Recoverable ICEM booster 
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Conventional second stage | 
‘Simplified, low cost, throw away high energy 
final stage 
Advanced TCEM adaption 
‘Recoverable ICEM booster | 
_ Recoverable ruggediiea second stage 
| Simplifiea low cost throw-« away high energy final 
stage | | 
True Military Operational Space Launching wente le Sinise. 
"(PHOENIX concept vehicle) | 
Recoverable ; low cost » booster stage . 
Low cost, simplified, throw-away, high energy, final | 
| stage | 
Recoverable, low cost, second | stage 
BALLISTIC MISSILE BOOSTERS | 
- Boosters useful for Limited military | cepebilities: 
ATLAS CENTAUR 


Boosters that are too expensive for true operational military 
use . | | 

caruet 

Fel Engine Stage System 

NOVA 
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RELIABILITY 
A three way state-of-the-art seaettadnk between direction 
for improvement of reliability, Py direction for improvement of perfor- 
mance, and direction for reduction of cost. Any improvement in one 
will degrade the other two. 
"APPROACH To SPACE PAYLOAD RELIABLLITY 
Work on basic component development and qualification. 
| Transistors and other semi ~conductors 
Tubes | 
Other componente 
Obtain oe on space enviroment and means for er rmental: 
| control ; 
study of approached to deities. simplification, 
Provide redundancy where advantageous ‘ 
| Cualify payloads and ground test eee before use. 
Consider providing for servicing payloads. 
Manned. pavennitcent service. 
Payload recovery » ground service and ; re -imstallation 
in orbit. | 
Automatic replacement of defective subsystems from 


| smaller maintenance vehicle. 
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"PROGRAM FOR SPACE PAYLOAD RELIABILITY | 
Simp] ify ss maximum practicable extent. 
Recognize that there are no magic roads ‘s a only 

the route of hard work, | 
Major emphasis is needed on the ‘technical areas discussed. 
As Problems solved: | 
Novel new weapon systems can be created, 
A significantly superior military capability may be achieved. 
The probability of major war can be greatly reduced. 
THE PROBLEMS OF POWER SUPPLIES MANEUVERING RETURN FROM ORBIT AND 
RECOVERY OF PAYLOADS WERE ALSO DISCUSSED 
CONCLUSION 

Initial Military space is "near" space. 

‘Military space payloads will be "small" until: 

Launch cost is greatly reduced 
Payload reliability is substantially improved 


Recovery from orbit becomes standard procedure 
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IV. SPACE SYSTEMS 


A. Positive Control Bombardment System (PCBS) - Mr. Warren Auster, 
The Aerospace Corporation _> : | 7 | | 
T would like to discuss the resulte of @ preliminary study on, 


. the Tecoverable Icky or Posi: 





and advantages of launch on receipt of early warning, Once the vehicles 

a launched, there is then an additional time for the attack Command . 

Signal. The vehicle would be launched into an 100 n.m.. orbit trajectory 

and if no signal is transmitted to the vehicle, it is programmed to impact 

harmlessly in én innocuous area with the warhe: unarmed ‘and unfuzed. 

The trajectory would be clearly @istinguishable from an ICBM trajectory. ~ 
The vehicle would Proceed in orbit for epproximately 18 minutes’ 

before receiving an attack command. _ The command could be Sent through a 

satellite cOimunications system if such a systen. exists at the time. 7 

Alternative means of communication with the satellite are through a 

rocket containing a radio-repeater launched on @ very high ‘trajectory, | 

or through use of BMEWS which could be aa to provide the attack-enabling 

signal, | | | 
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Alternative trajectories are bossible by launching the long- 
weay~-around the earth, | With this type of trajectory, 26 minutes decision 
delay time ig possible. If en attack signal is transmitted, the Vehicle | 
Proceeds on to attack the target. ‘If no attack-enabling signal is ‘sent, 
the Vehicle automatically de-boosts short of the target, and is disposed 
of harmlessly avoiding over-flight, | | 

7 A possible Launch vehicle would be about. 2300 pounds ask the 
re-entry vehicle would be about 1500 pounds. ‘the concept of PCBS vould 
| Permit: use of soft surface sites. | | - | | 
: The accuracy of the system is eatinnced to be 1.2 nom. CEP for 
-& 5400 num. renge and about 2.5 n.m. CEP for the long-way-around, It 
is desirable to conduct en operational study to determine the contri. 


for Communications: active and passive. Active commmications Batellites 


passive satellites are basically reflectors, with all electronic equimment 
on the ground. Examples of an active satellite are COURIER, a delayeg 
repeater, énd an example of & passive Batellite is ECHO, which we have | 


-_ @ll had an Opportunity to see recently, 
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In the FLAG program, we could place an active satellite in a 
24-hour synchronous equatorial orbit. By having a large satellite ve can 


_ provide a communication link at the proper mico-wave frequency, and through _ 


ground station. Our design study indicates 9 vehicle approximately 
26 feet long and 6 feet in diameter, using .soler cells for power. otal 
satellite weight would be of the order of 4000 pounds, with approximately 


1200 pounds of Communications equipment. In peace time service, 432 yoice 


duplex or 4320 teletype channels would be available, Ina national emer. 
gency, we would — 7 Jjam-resistant duplex voice channelg. 

Much of the R&D accomplished on ADVENT. coula be used by the 
_ ‘FLAG program... ADVENT is R&D oriented, While the FLAG naan would be 


Operationally Oriented. Sane of the primary technical developments necessary 


for the success of FLAG are (1) increased life for power amplifier tuhes 


ws 


?”. 
* 


eo  SECREFR er 


This document contains information affecting the national, defense of the United Stotes within the meaning of the Espionoge Lows, 
Tithe 18, U.S.C., Section 793 and 794, the transmission of which in any manner to an uncuthorized Person fs prohibited by law. 





lalate ee Fe eS cere SS he tree 2 oe 


( . —SEGRET_( . 4 


end (2) the development of anti Jan techni and current effort is in 
applied research on such Problems. 
By Proceeding concurrently with ADVENT, we feel that FLAG could. 

| become operational in the 1965 time period. | 

C. Satellite Maintenance and Repair ‘Techniques (SMART) . - Dr. Leonard, 
The > Aerospace Corporation 

In this study, attention is directed primarily toward 

manned maintenance of Space systems rather than manned operations. The 
primary obejctives of the study has pees to define quantitatively the con- | 


ditions under which various forms of manned maintenance may be econantically 


preferable to total payload replacement as the means of maintaining an 
- Operational systen in space. This objective hes been accomplished in . 
several ‘steps: | | | | 

| First, estimates were mais = the mean-time-to-failure of space | 
payloads basea on present experience aa projected a technology for electronic 
| components. 
Next, several methods of maintaining ’ satellite systems were 
; outlined and coeeeeee for the manned vehicles required were defined. The 
methods described are: (1) total replacement, (2) surface-based ma.in- 
tenance, (3) continuously manned payload, () multiple mission station, 
and (5) central Space maintenance station. For each of these methods, 
logistics equations are derived to express the total cumulative weight 
- which must be placed in orbit over a given period of time. 
The vehicle concepts to support these methods range from a 
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one-man Mercury-type capsule, weighing about 5 »000 pounds $65 minim 
surface-based maintenance, toa three-man central maintenance station 
weighing about 50, 000 pounds. Personnel shielding requirenents and a 
shielding ‘Philosophy consistent with the mission were defined and ineludea 

in the vehicle weight estimates. 
| Finally, the. relative advantages of the several Support methods — 
are compared on the basis of cumulative weight in orbit. From this com- 
parison it can be concluded that (2) it will be economically preferable 
to use Surface-based manned maintenance whenever the payload weight exceeds 
the 5,000 to 10,000 pounds weight of the maintenance capsule, regardless 
of mean-time-to-- failure and mission time, (2) it will be economically 
preferable to use continuously manned maintenance for payloads weighing 
more than the maintenance capsule when the mean-times~to-failure are less 

| than 1 to 3 months and when missions exceed 1 year, and (3) for payload 

| weights less than the 5000 to 10,000 pounds estore of the maintenance 
capsule , it will be economically preferable to use total replacement 
except for very short mean-times-to-failure (of the order of a few 
days to severe] weeks) in which cases continuous manning may again be 
economically advantageous. | | 

The study work to. date has not been exhaustive in nature; many | 

interrelated factors were not included in the basic analysis. Further 
detailed se ig required to confirm the validity of this concept 
and to define more precisely:the terns or econamic preferences in terms 
of specific Puture orbital, systems. This follow. Or study is being under. 


taken on a ala basis. 


7 





— : 


This document contains information affecting the nati defense of the United States within the meaning of the Espionage oe 
Title 18, U.S.C., Section mn and 794, the transmission of which in ony manner to an unauthorized person fs Prohibited by low. 





SE Ny AES OS. I= He Sgn SET EE wee 
+ 


wee? Ore ete nee: 


D. Launch Vehicle Systems Required for Military Space Syatens (PHOENIX) , 


Major Henderson | 
| ‘The technical and operational characteristics of military 
space booster systems are quite different than those for ballistic missile 
systems or scientific payload boosters. Ballistic missiles are conceived | 
to be in a state of instant readiness for launch during a period of | 
hostilities ..Asa result; 7 &. launch facility with ground support equipment 
is provided for each missile. Missile facilities are designed to withstand 
initial attack and. reliably conduct one or more “launchings @8 soon as possible 
upon command. Ballistic missiles costs are emortized over a long Seige 
during which the actual vehicles comprise part of our deterrent force... 
Cost effectiveness is based upon the destructive effect of nuclear payloads 
On enemy targets. | oe | 
With few exceptions » launch operations for Space systems will © 
be conducted during peacetime. Fectlities must be designed for efficient 
and economical contact of many iavoches e Invulnerability to attack is of 
lesser importance and, instead of & minimum reaction time, a flexible, and 
predictable action time is needed. Frequent operational launches will be 
needea by @ variety of space weapon systems. Hence » Space launch vehicle 


| systens must be flexible—able to launch a variety of payloads. for a var- 


iety of purposes--and amenable to routine operations. They should be simple 


and capable of routine launches by military crews. The paramount need, 
however, is to reduce the overall cost of launch vehicle systems and launch 
operations by one order of magnitude or more. Otherwise, this nation cannot 
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afford the number of leunchings necessary to provide an effective military 
capability in Space. 
These requirements are the basis of the PHOENIX concept. This 
concept ; poses @ requirement for & amch vehicle systen, including nora 
tine: 


facilities » support equipment and services re logistics > and ‘operational. 


routines vhich’ minimize overall. system Launch scetes A atuty is “underway 

at AFEMD to determine what type of auch vehicle system will best fulfill 
these requirements. The key figure of merit for comparing candidate systems 
is cumulative program cost divided by total payload weight or, in simple 
terms, dollars per useful pound in orbit. | 


The first phase of the study, now undervay, will be scales 


by the end of 1960. Parametric design studies are ‘being conducted on 


a number of attractive vehicle design approaches. Complete system si 
are being laid out including development and operational facilities, and 
-logistical/ operational support needs as well as the vehicles themselves. 

| Complete development, test, produstion, Logistic and operational programs 


are being outlined. Working closely with the Aerospace Corporstion, per- 


- sonnel from RAND are nn cost-sensitivity enalysis. and are costing 
out the complete programs. ‘For the first phase, studies are being conducted 


for vehicles of 800,000 pounds first stage thrust, optimized for performance 


in @ 300 nautical mile eastward orbit. The size and orbit are selected 
for convenience in study end not because of any specific requirement for 
800, 000 pounds launch thrust. Specific missions and payloads are not 

being considered in Phase I. ‘the Objective of Phase I is to enable 


selection of the two or three candidate vehicle systems approaches which | 
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_ can best fulfill requirements. | | 
| The second Phase of our study is to be completed by the end of 
August, 1961. Using technical scale factors and cost factors derived 
during Phase I, candidate systems will be analyzed over the complete 
ize range of interests. All missicn and payload Planning data available 
will be collected and analyzed according to qaunch rates, time periods, 
- and equivalent 300 nautical mile Orbit payload capability required. 
Design: optinization of all parts of each system for economy. will be - 
| completed in as much detail aS ‘Possible. We should be able to Agentaty 
"the best system, lay out a complet Program to develop it, and ptove its 
potential at the end of the study. 

Our plans are tied to the objective wins an iiiiaanale 
capability with the first ‘PHOENIX vehicle by late 1965. A pert of the 
| propulsion applied research program has been oriented to provide date | 
“needed for our analysis and to develop the basic technologies required 
should more advanced propulsion techniques prove critical to obtaining 
the PHOENIX Objective of maximum overall reduction in costs. 
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Ey Defense Systems (Lt Colonel Willian Harris and Major } R. Lochry) 

Two major programs at AFBMD have recently graduated from the planning 
stage into actual development. ° These are the SAINT, our Satellite | tnapector 
System and the Orbital Inspector progran. 
The SAINT program involves three ceases The tirst phase provides for 
design, ditches a and test ting of a prototype satellite inspector system. 
| The second Phase provides for a feasibility demonstration of such a. aaa : 
= the third phase provides for continuous study tovard the planning of | 
ry satellite inspector system, and the development of long, lead-time components | 
_ Which will be required to enhance the capabil ity. of such a syaten. We will | 
discuss the prototype feasibility demonstration. 

The target satellite will be launched using the TS 609A vehicle (BLUE 
| SCOUR). The intercepting vehicle will have a radar = acquisition and | 
| ranging purposes. It will have a IV camera for the purpose of photographing 
the rendezvous sequence. The estinated weight of the vehicle is 1800 Pounds . 
It will be launched with the ‘ATLAS/AGENA-B combination. ‘The capability of 
the national space surveillance net will be used to acquire, track and 
determine the emphemeris of the target. The satellite interceptor will be 
launched g0 as to arrive at a position epproximately 4O nom. “in front of and 
above the advancing target satellite ‘ Differential aa will be approxi - | 
| mately 500 feet per second or ieee: Once the target satellite is acquired 
| through radar scanning, attitude control is effe cted through the guidance 
system and the rocket propulsion system of the interceptor. For the purpose 
of the feas ibility demonstrat ion, rendezvous is defined as that condition 
when the inspector vehicle closed to Within 50 feet ae the target end the 


‘This document: contains information affecting the national defense of the United Sicied within the meaning of the Bsiences Laws, 
Title 18, USC, Section 793 and 794, the transmission of which in ony manner to an unauthorized person is Prohibited by low. 


_ WDLAP-27 





27 ~SECRET- 





“44 os crer ‘< 


Differential velocity is net more than one foot per second. The feasi- 
bility denonstration is now planned to consist of four actual denonstra- | 
tions between December 1962 and September 1963. 
ORBITAL INTERCEPTOR SYSTEM 

The purpose of the Orbital saiiesineiieans program is to estimate the” 
technical feasibility and the design feesibility of an oxbiting AIG AICEH 


me 


++ diamante A 


system. Studies have indicated that an ICBM is an. eastiy Ticatitienie 
target during the launch period. Using infra-red. devices we can readily 
detect radiation given off by the booster during leunch. By destroying 
the booster from 10 to 15 seconds before burn-out, we can cenuse the nose- 
cone to miss its target by large distances . 


‘Within the concept of intercept during the boost phase » two @pproaches 


have been studied. In the Tirst approach, the satellite contains a ‘Dumber | 


of interceptors and fire control equipment ; and efter detecting the missile 


‘dispatches the interceptor and makes the kil}... In the second approach ; 
’ the satellite itself becomes the interceptor and leaves orbit to destroy 


the ICBM. Because of the high velocity obt tainable in space and the 
relative sort structure » kill can be accomplished with byper-velocity 
pellets or fragments z: Nuclear warheads are not required. 

The first concept is called the SPAD concept. The orbital altitude 


| for this concept is about 200 n.n. The nother satellite has from one to 


six interceptors. - A large number of these satellites would be deployed on 
inclined orbit from 30 to 70°. Satellites are leunchea on both east and 


western eertowies - The SPAD system requires a sophisticated fire control 


system. _ 
_ WDLAP-27 
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In the second concept > the satellites themselves are very small and 
there’ are meny of then in orbit. ‘We are talking about tens of thousands. 


. They are deployed in randon fashion with no attempt to maintain the rela- 


tive positions. In order to meet the reliability requirements, an extremely 
simple system in which each interceptor acts independently has been 
conceived. In interceptor sees a _— end randomly commits itself, vith 
no fire control computation necessary. The interceptor homes all the way 
and the kil} is accomplished by a pellet warhead. Because the system ines 


eld the way, it attacks boosters going in eny direction. 


At the present time these proposals are being evaluated by both ARPA | 


; and the Air Force. The ‘present plan is to conduct & major preliminary 


A research progran is requirea to design detection instruments . 


design competition during 1961. | | 

FP. Weapons Tests Surveillance (VELA) - (Lt Colonel Lawson) 

Project VELA HOTEL is a@ research and development study under the 
sponsorship of ARPA with program management respons ibility assigned to 
AFBMD. The general requirement under VELA HOTEL is to provide a satellite- 


Neem 
borne Sites FOr ie detection a nuclear detonations in outer space. 


(> am, 


By obtaining the background measurements of primary radiation » a- 
detection system could be designed which would discriminate and respond 
to the primary radioactivity of a weapon explosion. An extemsive NASA 


program will Provide most of the particle information of interest to VELA 


* SECRET 


HOTEL by 1961, and the NASA gemna and X-ray measurement iets will supply 


required information by the end of this year. 
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_ By mid-calendar year 1962 » it is expected that we could proceed with — 
the launch of three experimental satellites using the ATLAS /AGENA-B 
The program status ds that the development plan has been approved by . 
ARPA:.and has been given to the Secretary of Defense , 
- Study Requirements Program - Major George Johnson’ 7 
In 1958 » when ARDC space studies were. formally started, they were 
divided into three broad study areas: Earth Orbiting, ’ Lunar Area and the 


| Interplanetary Area. 


In the Earth Orbital Area we have had many studies - ‘The Satellite 
Interceptor Study and the Hypersonic Boost Glide have already led to 
hardware Programs . The Strategic Orbital Weapon System Study was & broad 


Conceptual study to determine military missions in the Earth Orbiting Area. 


In addition to the above studies p two studies considered the Lunar 
Area, the first called the Strategic Lunar systen, SR 192. It had the 
be sensediteitatenennautttite meneame een 
Objective of determining the broad ad military concepts within the ‘technical | 


a Tee 


state of the art for operations in lunar and cis-lunar space sai * out- 
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line the | Tesearch and development Brogram to realize these ‘concepts , 
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A second stuay called the Lunar Observatory study considered the 
aspects = how, <0 get to the moon, the problem of surviving on the moon, 


| how much it would cost to build @ lunar base, and when it could be done. 


This study resulted in a detailed program consisting of. Bix Phases oe 


toa » lunar base. Early phases were concerned primarily with obtaining | 
environmental information and NASA will accomplish certain of the objectives. 
| of these early phases. Early conclus ions show that it is technically 
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Leas ible to establish a — base foie extensions of present techniques ‘ 


e-entry vehicles plus boosters are the main development items required. 
As a follow-on to this study, a new study called the Permanent Satellite 


Base and logistic System will be initiated. This new study will provide E 


a preliminary conceptual design of & three-man vehicle capable of re-entry 


into the earth's atmosphere and a one-man cargo vehicle to take ubterials 


€nd supplies to the bese. The work statement for this | new study.will be 
available to industry on the 19th of September. 

A broad conceptual study was conducted in the eo eres. 
This study, conceptual in nature, was to enalyze military missions and. ae 
of vehicles thet might be required in operating in the interplanetary area. 
Although the results of this study would not enable us to define specific 
vehicle ‘Tequirenents » it would indicate that military requirements may 


develop. 


V. SUMMARY - Colonel R. 2. Soper 


General. Powell remarked this morning that the primary purpose of 
today's meeting was better unification of the Air Force/ Industry efforts 
leading to effective military use of space. I believe his remarks fairly 


well summarized the objectives that we had for this presentation. We hope 


that our discussions. have Satisfied these objectives. We believe that 


Aerospace power is ‘the keystone in retaining our position among the nations: 


of the world 


You, the managers of key industries y direct the most vital resources 
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essential to our bidet of maintaining an adequate militery posture. 
During the coming decade the Air Force will be faced with the difficult 
tesk of maintaining & mixed deterrent force of aircraft, ballistic - 
missiles, while at the same time developing nev systems. The transition 


rapid. Tt will be complex, costly and influenced greatly by international _ 

politics ‘and to a degree by national politics. The nation obviously faces 

& real challenge. 
Action to capitalize on the potentiet of Bpace for military use ‘Aas 


been real Slow in our view. We feel that this tempo will increase measurably 


Within the next 1° months . By late 1961, we ant icipate substantial 
increases in funding requirements . We want and need your help in preparing 


for the immediate future . We feel that a concerted defense industry approach ) 


to the use of space is vitally needed. A unified front is required. 

More precisely, we advocate a closer alignment. and channeling of 
our respective thinking end research. This meeting with you today we 
look upon Qs a beginning. I would like to thank you for your excellent 
response . We hope that you have benefited from our program here today > 
and that it — been of interest to you. We do know and recognize that 
a ot of you have commitments that you have to meet ; but our er 
of today are present, and the floor is open for questions F 
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DEPARTMENT OF THE AIR FORCE 
WASHINGTON 





OFFICE OF THE SECRETARY 


17 October 1960 


MEMORANDUM FOR GENERAL WHITE: 


For the past two years the Brooks Space Committee has endeavored 
to develop in testimony a tote) "tnited States Space Progran" by = 
end DOD for both the civilian and military Ten~Year 


a 2 Seems weer oe ae et . 
Space _Progran. OSD and the Air Force have tained that there 





economically or more effectively then by other means. 
_, Dometime ago the Ballistic Missile Division held a seminar 
with industry end discussed our cur rrent projects and meny others 
of a futuristic nature. The Brooks Space Committee has requested 
& copy of the talks given by BMD. I see no reason why we should 
_ hot forward this, but I do believe you should be alerted to the 
fact thet in the coming session the Space Committee may conceivably — 
endeavor to indicate that we do have a brogram. The letter to the 
Committee, which is attached, is Specifically designed to deny 
that we do in fact have & ten-year program. 


Please return to me for dispatch. 






C. MUSGRA 
or General, USAF | 
Director, legislative Liaison 


‘ Inclosure | , 
Ltr to Mr. Charles Ducander, 

_ Committee on Science & 
Astronautics | 
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